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DESCRIPTION 
METHOD FOR PULVERIZING TO FINE POWDER 

TECHNICAL FIELD 

The present: invention relates to a method of 
micronizing (E)-4-[2-[2- [N-acetyl-N- (4- 
me thoxybenzenesulfonyl ) amino ] phenyl ] e thenyl ] - 
pyridine 1-oxide (hereinafter referred to as the 
present compound) which is a known substance halving high 
antitumoral activity. 

The present compound as such and its usefulness 
referred to above are described in detail in, inter alia, 
PCT W095/27699. 

BACKGROUND ART 

In order to improve the absorption, solubility, 
content uniformity and AUC (bioavailability) , among 
others, of a sparingly soluble drug, it is generally 
considered desirable to micronize the drug. Actually, 
for providing sparingly soluble drugs in the tablet or 
the like pharmaceutical dosage form, they are 
micronized into fine powders on many occasions. 

The pulverizing systems for such microniza tion can 
be roughly classified into an open-circuit pulverizing 
system and a closed- ci rcui t pulverizing system. The 





open-circuit pulverizing syst:em comprises passing a 
pul verlzatilon load a few t:lmes wlt.hln one minute or 
substantially only once through a pulverizing zone and 
the closed-circuit pulverizing system comprises 
passing a pulverization load many a time during a 
comparatively long time through a pulverizing zone. 

Meanwhile, drugs In general may usually remain in 
a thermody naml cal ly stable state In a crystalline form 
than In a non-crystalline form and, therefore. In 
consideration of the stability of the drug, the 
pulverlzate of the drug Is preferably provided In a 
crystalline form barring special circumstances. 

DISCLOSURE OF INVENTION 

The present Invention has for Its object to provide 
a method of mlcronlzlng the present compound while 
maintaining Its crystalline form and a finely-divided 
pulverlzate of the present compound. 

After Intensive research the Inventors of the 
present Invention found that the above object can be 
accomplished by mlcronlzlng the present compound with 
a mill of the open-circuit pulverizing type and have 
accordingly developed the present Invention. 

The present Invention, therefore. Is directed to 
a method of mlcronlzlng the present compound 
characterized In that the present compound Is 





cozQm±nut:ed with a mill of the open-circuit pulverizing 
type . 

The mill of said open-circuit pulverizing type 
which can he used in the present invention includes but 
is not limited to a high-speed rotary impact mill and 
a pneumatic mill. 

Mi cr oni z a t ion of the present compound should be 
carried out to the extent that the mean particle diameter 
of the pulverizate will be 1-^25 yim with 50 pm and larger 
particles accounting for 2% or less, preferably to the 
extent that all particles fall within the diameter range 
of 5*^20 |im and particles not less than 50 pm in diameter 
account for 1% or less or even 0%. Accordingly, the 
crystalline form of the present compound (hereinafter 
referred to as the present pulverizate) with a mean 
particle diameter of l'-25 |im with 50 pm and larger 
particles constituting a fraction of not more than 2%, 
preferably with a mean particle diameter of 5*^20 pm with 
50 pm and larger particles constituting a fraction of 
not more than 1% or 0%, is also subsumed in the scope 
of the present invention. 

When a high— speed rotary impact mill is used, the 
pulverization is preferably carried out at a rotational 
speed of not less than 10,000 rpm , particularly not less 
than 20,000 rpm, although the optimum pulverizing 



4 



condx'tlon depends on i:he type of machine and the drug 
lot, among other variables. When a pneumatic mill is 
used, the pulverization is preferably carried out at 
an air supply rate of 0 . S-'SO m^/min and a pressure of 
3^1 kg/cm^, particularly an air supply rate of 10*^45 
m^/min and a pressure of 5-6 kg/cm^. 

The micronization according to the invention can 
be easily accomplished by feeding the present compound 
to a mill of the open-circuit pulverizing type at a 
suitable rate (e.g. 10 g - 1,000 kg/hr) for 
micronization. 

The present pulverizate can be used as a medicine 
in the same manner as the present compound, and a 
pharmaceutical composition comprising the present 
pulverizate as an active ingredient can be used as an 
anticaner drug in cancer of the lung, cancer of the 
mammary gland, cancer of the digestive tract, cancer 
of the prostate, and cancer of the blood, among other 
diseases . 

The pharmaceutical composition (hereinafter 
referred to as the present composition) comprising the 
present pulverizate as an active ingredient can be 
manufactured by using the present pulverizate as it is 
alone or together with a pharmaceutically acceptable, 
nontoxic and inert carrier according to a formulation 





including 0.1% - 99.5%, preferably 0.5% - 90%, of the 
pulverizate and can be administered to animals 
inclusive of man. 

As said carrier, a solid, semisolid or liquid 
diluent, a filler, and one or more other formulation 
additives can be employed. The present composition is 
preferably administered in a unit dosage form. The 
present composition can be administered orally, 
paren ter ally , locally (transdermal delivery, 
instillation into the eye or pernasal delivery) , or 
rectally, with the oral route being particularly 
preferred. Of course, a dosage form suited to the 
selected route of administration is employed. 

The dosage of the present pulverizate for use as 
a medicine should be 3udiciously established in 
consideration of patient factors, e.g. age and body 
weight, the route of administration, the nature and 
severity of illness, indication and so on. Usually, 
however, the range of 1 mg - 500 mg/day, preferably 2.5 
mg - 200 mg/day is appropriate for an adult human . Lower 
doses may be sufficient in some cases , while higher doses 
may be necessary in others. The above dosage can be 
administered in 2-4 divided doses a day. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following examples, comparative example, and 




test examples illustrate the present invention in 
further detail . 
Example 1 

The bulc powder, 50 g, of the present compound 
(mean particle diameter 25.9 pm) was fed to a pin mill 
(Stud Mill 63C, Hosokawa Micron K.K.), a high-speed 
rotary impact mill of the open-circuit pulverizing type, 
by means of a load feeder screw at a rate of 100 g/hr 
and pulverized with a power supply of 200 V at a 
rotational speed of 20,000 rpm , and the pulverizate (the 
present pulverizate), 44.2 g, was recovered in a 
recovery bottle. 
Example 2 

The bulc powder, 230 g, of the present compound 
(mean particle diameter 24.2 pm) was fed to a hammer 
mill (Sample Mill AP-S, Hosokawa Micron K.K.) , a 
high-speed rotary impact mill of the open-circuit 
pulverizing type, by means of a load feeder screw at 
a rate of 100 g/hr and pulverized with a power supply 
of 200 V at a rotational speed of 11,700 rpm, and the 
pulverizate (the present pulverizate), 205.9 g, was 
recovered in a recovery bottle. 
Comparative Example 1 

The bulc powder of the present compound (2 g; mean 
particle diameter 25.9 pm) was placed in the bowl (25 
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ml agate bowl, effective capacity 10 ml, number of balls 
10, ball diameter 12 mm) of a planetary ball-mill (P-7, 
Fritsch Japan K.K.), a mill of the closed-circuit 
pulverizing type , and pulverized at 2 , 480 rpm for 2 hours 
to give 1.4 g of a pulverizate. In the course, the 
pulverizate was withdrawn at 30 minutes and 60 minutes 
of pulverization, ground in an agate mortar and about 

0 . 2 g each of the resulting powders was taken as a sample . 
Test Example 1 

Determination of particle diameter 

Twenty (20) mg each of the pr e -pul ver i zed present 
compound and the pulverizates of the compound as 
obtained in Examples 1 and 2 and Comparative Example 

1 was taken in a test tube and 5 ml of silicone oil 
(product of Shin-Etsu Chemical Co.) was added. The 
mixture was stirred with a bench-top mixer for 20 seconds 
and. further dispersed with a bench-top supersonic 
washer (UT-51N, product of Sharp Corporation) for 5 
minutes. Then, the particle size distribution was 
determined with an ul tr acen t r if ugal automatic particle 
size distribution analyzer (CAPA-700, manufactured by 
Horiba, Ltd.). The results are shown in Table 1. 



Table 1 





Before 


After 




pulverization 


pulverization 
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Example 1 Mean 

^30 pm 
^50 pm 


25.9±43.3 pm 
35.5% 
20. 4% 


9.714.3 pm 
0% 


Example 2 Mean 

^30 pm 
^50 pm 


24.2±31.2 pm 
26.6% 
12.8% 


15.216.8 pm 
6.8% 
0% 


Compara-blve 
Example 


Before pulverxza'tlon 


Mean 
>3 0 pm 
^5 0 pm 


25.9143.3 pm 
35.5% 
20.4% 


After pulverxza-tlon 


After 30 min. Mean 


15.1 pm 


After 60 min. Mean 


12 . 4 pm 


After 120 min. Mean 
^30 pm 
^50 pm 


10.714.5 pm 
0% 



Test Example 2 

Confirmation of crystalline state 

Usin^ each of the unpul ver i zed present compound 
and the pulverizates of the same compound as obtained 
in Examples 1 and 2 and Comparative Example 1, the powder 
X-ray diffraction pattern was recorded with a powder 
x-ray diffraction analyzer (RAD-2B, manufactured by 
Rigaku Denki) . The results are shown in Figs. I'^S. 

It will be apparent from the drawings that the 
pulverizates as micronized with a. mill of the open- 
circuit pulverizing t:ype retained the crystalline form, 
showing X-ray diffraction peaks . On the other hand , the 
pulverizate prepared with a mill of the cl osed- cir cui t 
pulverizing type showed a disappearance of X-ray 
diffraction peaks with the progress of pulverization 
and had changed to a non- cry s tal line compound showing 
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no x-ray dl£f rac t:±on peaks after a pulverization time 



o£ 60 minutes . 



Test Example 3 



Admlnl s tr a tlon 



experiment (In vivo) 



A capsule 



prepared using the unpulverlzed present 



compound and a capsule prepared using the pulverlzate 

obtained In Example 1 (the present pulverlzate) 

according to the physical blending formula shown In 

Table 2 were respectively administered orally to 4 

crab-eating monkeys (male, aged 6^*9 years) . The blood 

was serially sampled and the plasma concentration of 

the metabolite of the present compound [(E)-4-[2- 

[2- [N- ( 4 -me thoxybenzenesulf onyl ) amino ] phenyl ] - 

e thenyl ] pyridine 1-oxlde] was determined by HPLC . The 

results are shown In Fig. 4. 

Table 2 (physical blending formula) 

The present pulverlzate 300 mg 

Lactose 103 mg 
Starch 44.5 mg 

Avlcel® 35 mg 

Hydroxypropylcellulose SL 15 mg 

Magnesium stearate 2.5 mg 

Total 500 mg 



It will be apparent from Fig. 2 that 
concentration of the present compound can 



the 
be 



p lasma 
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significantly increased by micronizing the compound. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows X-ray diffraction patterns relevant 
to Example 1. In the figure, the top row shows the X-ray 
diffraction pattern after pulverization and the bottom 
row shows the X-ray diffraction pattern before 
pulverization. The abscissa represents the 
diffraction angle (^) and the ordinate represents the 
intensity (cps) . 

Fig. 2 shows X-ray diffraction patterns relevant 
to Example 2. In the figure, the top row shows the X-ray 
diffraction pattern after pulverization and the bottom 
row shows the X-ray diffraction pattern before 
pulverization. The abscissa represents the 
diffraction angle ( ) and the ordinate represents the 
intensity (cps) . 

Fig. 3 shows X-ray diffraction patterns relevant 
to Comparative Example 1. In the figure, the lowermost 
row shows the X-ray diffraction pattern before 
pulverization, the second lower row shows the X-ray 
diffraction pattern after 30 minutes of pulverization, 
the second upper row shows the X-ray diffraction pattern 
after 60 minutes of pulverization, and the uppermost 
row shows the X-ray diffraction pattern after 120 
minutes of pulverization. The abscissa represents the 
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diffraction angle ( ) and the ordinate represents the 
intensity (cps) . 



of the metabolite of the present compound. -O- 
represents the result for the present compound 
micronized in accordance with the invention (the 
present pulverizate) and - represents the results for 
the present compound prior to micronization . The 
abscissa represents time (hrs) and the ordinate 
represents the plasma concentration (pg/ml) of the 
metabolite . 



Fig . 4 shows 



the 



plasma concentration time course 



